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(Public Heatt§ Reports
ent, United States Marine-Hospital Service. Published in accordanceTreasury Departm

. _ with act of Congress approved February 15, 1893.

VoL. XII. WASHINGTON, D. C., JANUARY 29, 1897. No. 5.

UNITED STAs.

United States quarantine regulations to be enforced against plague.

DEPARTMENT OF STATE, Washington, January 19, 1897.

Srr: Referring to yourletter of the 18th instant, I have the honor to

inform you that our consul at Bombay was yesterdayinstructed by cable

in accordance with your request, as follows:

‘Treasury quarantine cholera regulations apply to plague, with fifteen days’ deten-

tion exposed persons.’’

T have the honorto be, sir, your obedient servant,
RICHARD OLNEY,

Secretary of State.

Hon. SECRETARY OF THE TREASURY.

[Reports to the Supervising Surgeon-General United States Marine-Hospital Service.]

FORMALDEHYDE AS A_ DISINFECTING AGENT AND ITS PRACTICAL

APPLICATION.

HyarEnic LABORATORY, U. S. MARINE-HOSPITAL SERVICE,
January 29, 1897.

Sir: In view of great interest manifested by the health authorities concerning the

use of formaldehyde gas as a disinfecting agent, I have the honor to transmit herewith

an article on this subject, which embodies the results of investigations conducted in the

hygienic laboratory.

Respectfully submitted, J. J. KINYoun,

Passed Assistant Surgeon, U. S. M. H. 8.

 

The substance designated as formaldehyde has been known since 1868. It was dis-

covered by Von Hoffman. He obtained it from wood alcohol by passing the vapor of

the alcohol mixed with air over finely divided platinum or copper. It was considered

9 (89)
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|
more or less of a chemical curiosity until a few years ago, when the manner of produc-
tion was brought to 1 more perfect state and the cost of methyl alcohol was lessened.
The principle upon, which this agent is now produced js practically the same process

as described by Von Hoffman, Quite a numberof apparatus have been devised for this
purpose. Among these the one of Trillat is perhaps the best for generating it in largemol. This apparatus volatilizes thewith a requisite amount of air and impinged on
platinum, platinized asbestos, or upon heated cokeIn 1894, while in Berlin, my att
of E. Schering, known to the t

90

rade under the name of “‘ Formalin.” This was aos of formaldehyde gas. It was claimed
that this solution possessed disinfecting properties to a wonderful degree, and was equal
to bichloride of mercury as a germicide.During the early part of 1895 Preparations werviewto determining the availability of such gsmuseum purposes, as well as for class demonstrpose admirably. Soon after this experiments wits range of usefulness could not be extended t

efficiency of this agent.
The literature on the production of formaldehreplete, while the literature of formaldehyde as 4 disinfeconflicting On account of this it has

in an attemptto arrive at a conclusion

ctant is not only small butbecome necessary to review the subject at length

FORMALIN As A GERMICIDE,

AS a preliminary to the subject it was necessary to confirmstatements of those who had written upon this subject.been assigned chiefly to my colleague, Passed Assistant Surgassociated with me in conducting the numerous experimenvariation in the conclusions of observers on the antiseptic athe solution of ‘formalin’? or « formol.’”’? The resultsstrength of the solutions required to inhibit the growth of micro-organisms, notably
anthrax spores, has been stated to be 1-15000 by some, while others placeit at 1-2000.
Ourresults were 1-2000 > a a germicide 1-410000 retarded growth.The following tables are taken as comparisons:

Results obtained with formic aldehyde.
MIQUEL.

    

   

‘
K. WALTER.otAes

|
Strength of solutions. |

Concentration. | Antbrax,
es ho OeegOeSeae eeea —__—____ es
{ : 10000.. | Putrified bouillon F ma. (1)}} 2: 100.......00.0.........| No growth,
1 : 5000. soneek Do. +m. Hie LOOSgtfonis No growth.

1 : 3333. a Do. Fe RO| No growth.
1 : 2500. 4 Do. + fs AOUass | No growth.
1+: 2000.... --| Bouillon unaltered, Her 2000sets No growth,
Lt SEOBEs

Do.
| Hh eDENates eesss | No growth,

be TAUcates
Do.

| 1: 10000 No growth,

A TBO caee
Do.

1:
| Slight growth.

Bee Aheae
Do.

1 | Rich growth.

2 AO,seed seen: Do.
| i

Rich growth,

: —Rabenw star tetuceraicr .
| C

| Rich growth.
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HyGrEnic LABORATORY, UNITED STATES MARINE-HospiTAlL SERVICE.

EXPERIMENTI.

Formalin in solution 1-5000 for the time below indicated.

  

Organism. tiaden 1 min. | 2 min. 3 min. | 5 min. 10 min. | 15 min. ce 60 min.

ghee aeoe 
| |

Staph. pyogenes | | |
Weeoe .. Growth Growth Growth Growth | Growth | Growth Growth Growth | Growth

normal. normal.| normal.| normal. normal. normal.| normal. retard, | retard.

B. Diphth............... ‘Growth. Growth | Growth | Growth | Growth | Growth | Growth | Growth! Growth
/normal.| normal. | normal normal.| normal. | normal.| normal. normal,
| | | | 1

Formalin solution 1-4000 for the times named.

 

eeniee ee: | |
Staph. enes | |

eae re (Growth.| Growth | Growth | Growth Growth | Growth

| normal. | normal.| normal.| normal.) normal.) retard. retard.

|

retard.

B. Diphth............-+- \Growth.| Growth Growth Growth | Growth Growth | Growth Growth Growth
i normal. | normal. normal.| normal.| normal.) normal.| retard, | retard.

Growth |Growth Growth

  

|

| Formalin solution 1-3000 for the times named.

aie : : i 

 

 | |
‘ ys. th. Growth | Growth Growth | Growth |Growth Growth Growth! Growth

B. Diphth........... |Grow /retard. |retard. retard. Space | retard. retard. | retard | retard.
| |

| tee iz Boren

| Formalin solution 1-2000 for the times named. .

    

B. cassteem None. None. None. | None.

|

None. | None. | None. | None.

| a .

Ejsh |
 |
| | |

Formalin solution 1-1000 for the time named.

  

 

—— - Ts | | | | |

B. Anthrac........-++ Growth, None. | None. | None. | None. | None. | None. None. None.
| | Pe aR aay et

Formalin solution 1-500 for the time named.

—_—_—__—____——_ — : 1 =

B. Anthrac.........0000 lgrowth.| None. | None. | None. | None. | None. | None.

|

None. | None.

eaten ee — = :pees ioe a Sy tadie. Caca nana |

The experiments were conducted with two products of the formaldehyde gas, one

known as ‘‘formalin,’’ a watery solution containing 40 per cent of the gas by weight, and

the other known as ‘‘formol,”’ a solution in methyl alcohol containing about 40 per cent

of the gas (this latter is inflammable). It is a well-known fact that wheneither of these

solutions are exposed to the air they lose a considerable quantity of the gas—in fact, a

quantity sufficiently large is thrown off to act as a disinfectant. Especially has it been

observed, when these are exposed on large surfaces, in a small space, so energetic and

efficient has this been that une is led at first to believe that all that is required for

rapid and sufficient disinfection of articles and apartments would be to employ formal-

dehydein this manner.

While this method has proven satisfactory for laboratory experiments, conducted on

a small scale, it has been quite disappointing when applied to the disinfection of rooms

and their contents. The reason for the discrepancy in the results appears to be due to

the following: Solutions of formaldehyde when exposed to the air lose a certain propor-

tion of their gas and aqueous vapor. After the.evaporation has progressed for some

time the liquid becomes more concentrated and the greater proportion of the formal-

dehyde gas is converted into a yellowish white amorphus substance known as trioxy-

methelene. In this state it gives off but a very slight amount of formaldehyde, and

that slowly. On this account it would require very large quantities of the solution, if

———— - iaatEIa gt ee
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the method were otherwise practicable. The experiments conducted to determine the

germicidal properties of the gas were made by using a large bell jar, to which was

attached a vacuum apparatus and a tubulated bottle filled with cotton wool saturated
with formalin. A stream of air could be drawn through the formalinated cotton and

thence to the bell jar until a saturated atmosphere of the gas was obtained. Cover
slips, containing an even layer of the micro-organism to be tested, were prepared and

dried and then exposed to this atmosphere, after which the gas was neutralized and
the specimen planted over inte bouillon or inoculated into animals, as the case required.
The following is a summary of the experiments:

EXPERIMENT II.

Results of experiments on the disinfecting and germicidal value of formalin (formaldehyde) -

Bouillon cultures of the following organisms were spread on coverslips and allowed

to dry, then exposed to the action of a saturated atmosphere of formalin for the time
indicated, and the slips then planted into bouillon and kept at a temperature of 37° C.
for 24 and 48 hours.

 

Organism. Control.| 1 min. | 2min. 3min. 5min. 10 min. 15 min. 30 min. 60 min.
 

 

 

 
|
|

ig Pyogenes  

  

None. |None. |None. |None. |None. |None. None.

 

 

 

 

   

 

Sian Wal Riccacee Growth.| None.

Results after forty-eight hours—the sameas above,

Spirillum Finkler |
Priorsaccevesoeceeseonee Growth.) None. None. None. | None. | None. None. None. None,

  

 
 

   

Confirmed by a secondseries of experiments with identical results.

 

| None.

|

None. | None.
gtiyrr? None. | None.

 

    

  
 

 

 
 

 

 

 

 
 

 

 

 

     

 

 

 

ASIAG, -5.250.6 ..|Growth. Growth.| None. | None.
| Reiter

Similar results after forty-eight hours.

|
| | | | oe

B; Coli Coniv isis: Growth.|Growth./Growth. GrowthiiGrowin, None. None. | None. | None.

Similar results after forty-eight hours.

) Be eae | sae tore ae haBs Syphoid iciscas RapresiiarentsSengeter@(Pere None. | None. None. | None.

Similar results after forty-eight hours.

BeERoctnots lGrowth.|Growth. Growth.| None. None. None. | None. | None. None.
| |

| Similar results in forty-eight hours.

ss | : Bey ee

B. glanders versusGrowth,Growth. None. None. None. None. None. | None. | None.

  

  
 

Similar results in forty-eight hours.
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EXPERIMENT JJ—Continued.
 

|
Dip. Pneum.par- | | | |

tially dry...... ..... Growth. |Growth. None. | None. None. | None. | None. | None.
———-----—

Dip. Pneum,dried.Growth None. | None. None. | None. | None. None. None.
ridin) Boks Lees | "| |

|

, | —$—$—$<$—$<

| None.

None.

Br Pyocyanie..3..0.0 Growth. Growth. None. | None. None. | None.
|

us i ee ie 5 | |

B. Anthrac. with | | |
spores .. ..|Growth. IGrowth.| None. | None. | None. | None. | None. | None. | None.

|

None. | None. [x0None.

le

A secondseries of experiments gave identical results in forty-eight hours.

B. Tetanus, arte | | | |

to mice.. ene Death. | None. | None. | None. | None. None. | None. | None. | None.

|

 

| |

 
| |

l | | |
B. of ere Lea |

plague.... ..Growth, None, | None. None. None. None. | None. None. | None.
| | || |: a iC MN acaal I | | | eae

The amount of gas evolved by this method is considerably more than when it is

evolved by placing a given quantity in a receptacle and allowing it to be diffused by
evaporation. It was found that 1.25 volumes per cent was evolved by the former

method and about 1 volumeper cent by the latter. Numerous experiments have been

conducted upon the power of atmospheric solutions of this gas to sterilize fabrics and

other articles which had been infected with some pathogenic bacteria. The results were

in every way satisfactory, as the germs were quickly destroyed even when they were in

a dried state. Articles containing cultures of bacteria, which were protected by several

layers of the material, did not give the same results as in the former. The results were

extremely varying and inconstant. The cause of this appeared to be dueto the inability
of the gas to penetrate into the interior of the fabrics. It was especially noticeable
where there was any considerable moisture on the surfaces of the article. The moisture

appeared to arrest the gas, much after the manner of moisture arresting the penetration

of sulphur dioxide, but even to a greater degree.

Another factor which is equally responsible for preventing penetration is the fact that

formaldehyde has the peculiar property of being absorbed, or perhaps forming a loose

chemical combination with woolen goods, hair, and feathers. These substances when
exposed to the action of the gas will absorb considerable quantities, and for sometime

after they will slowly evolve formaldehyde, much after the manner of trioxymethelene.

When these experiments were repeated on a larger scale—for instance, in a room—the

results were even more variable, and the arrest of the gas on the surfaces by the mois-

ture, etc., was even more apparent.

Statements have been made that for room disinfection all that is required is to satu-

rate clothes with formalin and hang them up in the room ; allow the room to be closed

for a given time, when it will be found to be disinfected.
Ourresults do not confirm this.

At this juncture it might be well to remark upontheeffects of the formaldehyde gas

and its solutions upon textile fabrics, hair, fur, and leather. Experiments were made

by subjecting samples of wool, cotton, fur, and leather goods of every description to
crucial tests, using solutions of various strengths and a saturated atmosphere of the gas.

The results obtained were in every way satisfactory. Of over 225 different samples of

wool, silk, cotton, linen, leather, and hair subjected, there was no change observed in
textile character, even when they were soaked in a strong solution of the gas.

Effect on colors.—Little if any change occurred in thecolors of the fabrics; only three

of the number showed any change. These were two shades of violet, and one a light
red. These were coal-tar colors, and were also quickly bleached by the sun.
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Effect on metals.—Ironandsteel are attacked bythe gas, and more so byits solutions,

Copper, brass, nickel, zinc, and gilt work are not acted upon. ‘Theeffect of the sub-

stance on iron should be borne in mind if iron disinfecting chambers are used for

applying the gas. If this be the case, the surface ofthe interior of the chamber should

be protected by paint or varnish.

After subjecting textile fabrics to the action of the gas, there always remains a con-

siderable quantity of the formaldehyde in combination with the materials, which is

slowly given off for a considerable time thereafter. This is especially so in the case of

mattresses and feather pillows.

This is best obviated by subsequently exposing thearticle to the fumes of ammonia,
whichneutralizes the fomaldehyde by converting it into a formamide—arather stable

body, possessing germicidal properties of no small value, and not prone to undergo

decomposition. Dr. Geddings’ experiments with formamide give the following effects

on anthrax spores:

EXPERIMENTS WITH FORMAMIDE.

EXPERIMENTIII.

To formalin (containing 40 per cent formaldehyde) was added an equal volumeof
strong ammonia water (26° B. 20 per cent), and the resulting formamideobtained by
evaporation to dryness. Thesalt was dissolved in bouillon in the following percentages,
andthe following organisms subjected to experiment therewith:

lper | 2per | 8per | 4per

|

5per 6per

|

7per  8per

|

9per

|

1l0perI F ] I

     

 

Irganism. /Control.
Ore 2 cent. cent. | cent. | cent. | cent. cent. cent. cent. cent. cent,

B. Anthrac......... Growth. None. | None. | None. None. None. None. None.) None. None.| None.

| a4 | | | : | .
1 | 0.1 per |0.2 ser|0 3 per 0.4 per 0.5 per 0.6 r\0.7 per|0.8 per|0.9 per| 1 perrganism. Control. | per|).6 per 0.4 per 0.5 per 0.6 per|0.7 p F

Ore : cent. | cent. | cent.| cent. cent. cent. | cent. | cent. cent. | cent,
en— —— | eee a : airings

B. Diphth ........... \Growth.| None. Ione: None. None. None. None. None. | None. | None. None.
Bi Anthnyrne «5 .355:.aor None.| None. | None. None.| None. | None. | None.| None.

|

  

EXPERIMENTIV.

Formides of barium, calcium, sodium, copper, and silver—Their effect upon Anthrax spores.

(Time, twenty-four hours at 37° C.]
i

| | i
(control. | 1-100

|

1-200 | 1-300

|

1-400 1-500

|

1-600

|

1-700 | 1-800 | 1-900

|

1-1000
oe

|

Anthrax................../Growth. None.| None. None. None.| None. None. None.| None. None.| None.

 

 

 

No changein the aboveresults in forty-eight and seventy-two hours at 37° C.

  

   

 

  

Agent. | Control. 1-1250. | 1-1500. 1-2000.
| 1

Barium formide.........| Growth. | None. None. None.
Calcium formide.... :| Growth. None. None. None.
Sodiumformide.........| Growth. None. | None. None.
Copper formide......... Growth. | None. None. None.
Silver formide...........) Growth. None. None. None.

Agent. Control. | 1-2500. | 1-3000.

PRETTOPEVUAO.., docs S cece cisescthaotein Growth. | None. Growth.
Calciumformide.... Growth. None. Growth.
Sodiumformide.. Growth. None. Growth.
Copperformide... 3 Growth. None. Growth.
Silver Loris... 55 ibs iiss tise dsy vanacdeoas | Growth. | Growth. Growth.

No changein the aboveresults in forty-eight and seventy-two hoursat 37° C.



  

 
 

  

 
 
 

 
 

Fig. 1.



95 January 29, 1897

These experiments show thatall these formides possess decided germicidal properties,

and suggest their application to surgery, as they are much less poisonous than solutions

of the same strength of mercuric chloride.

The formamide, particularly, would be useful in the sterilization and preparation of

catgut suture materials. It would serve a double purpose in neutralizing the free for-

maldehydein the catgut, and subsequently act as a preservative.

PENETRATION OF FORMALDEHYDE GAS.

Having observed the variable results attending exposures underordinary conditions,

it became apparent that some other means would have to be devised in order to have

the gas penetrate the object readily and thoroughly. To this end, the vacuum process

was brought into requisition. A small apparatus was arranged after the following

manner: A large bell jar was attached to a vacuum pump, which by another opening

was attached to a flask containing cotton wool saturated with formalin, or formol.

The jar was charged with the articles to be disinfected, and then closed; when a

vacuum of half an atmosphere was produced, air was then allowed to pass through the

formalinated cotton wool, replacing the air taken out of the bell jar. By this means

cultures of pathogenic bacteria were readily killed, even when protected by several

layers of woolen cloth. The only criticism which could be offered was that there was

still a considerable quantity of moisture holding formaldehydein suspension precipitated

on the surfaces of the articles. Notwithstanding this drawback, these experiments were

ofgreat value in demonstrating howthe bulkier objects can be penetrated by the gas.

The manner in which the presence of moisture was prevented remained to be pointed

out by Roux and Baudet, who havesatisfactorily solved this difficulty. They employed

special apparatus for evolving formaldehyde gas in practically a dry state, and in such

quantities as were desired. They accomplished this by means of heating a small boiler,

partly filled with the formalin solution, when the formaldehyde was driven off. In order

to have the gas in as dry state as possible, the moisture is held back by meansof a

neutral chloride, preferably the chloride of calcium.

A given quantity of formalin is mixed with an equal quantity of 5 to 10 per cent

solution of calcium chloride, as the boiling point of this mixture is considerably over

100° C. (from 103°-106°), and the most favorable temperature for evolving the formal-

dehyde gas is between 95° and 100° C. it can be seen wherein the advantagelies.

Nearly all the gas is evolved before the water in the mixture is given off as steam.

Moreover it presents the polymerization of the gas into trioxymethelene.

APPARATUS FOR EVOLVING FORMALDEHYDE GAS FROM FORMALIN.

+ of 1896, with the aid of Mr. J. B. Pratt, of the Coast and Geodetie

Survey, plans for a similar boiler to that described by Roux and Baudet were designed

and the boiler soon thereafter constructed. The apparatus is shown in an accompanying

cut (Fig. 1). Itis constructed after the following manner: A small boiler of 4 inch

copper, 6} inches in diameter by 173 inches high, closed at one end by a removable

head, which is fastened to the boiler by bolts. It is capable of withstanding a pressure

of 200 pounds to the square inch. On the head are the filling funnel, pressure gauge,

safety valve, and discharge pipe. A drain pipe is fitted to the lower end of the boiler,

and connects with the water gauge at the side. The boiler is supported by an iron

collar or jacket, and is so arrangedfor applying heat. In the cut gas-burners are shown,

but now a gasoline torch has been substituted for these. As this works so admirably it

of the gas attachment. A pair of removable handles are

Early in Augus

is recommended instead :
attached near the top for transporting the boiler from place to place.

Method of operating.—The solution of calcium chloride is poured into the boiler, then

the required amount of formalin; all valves and stopcocks closed and heat applied
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through the opening underthe boiler until the pressure registers from 75 to 90 pounds,

when a small }-inch pipe is attached and passed through the keyhole of the door

of the apartment. The gas should be liberated rather rapidly. As soon as the pres,

sure falls to about 5 pounds the boiler is again heated to the same degree as formerly,

and again discharged. The two heatings set free nearly all the formaldehyde gas.
The amount of formaldehyde gas evolved froma liter of the formalin is about 1,450

liters—at ordinary temperature (17° C.). It can readily be calculated how much
formalin will be required to form a certain per volume strength.

This apparatus is particularly adapted for the disinfection of rooms, and has been of

great value as an aid in carrying out the several experiments.

ROOM DISINFECTION,

Through the courtesy of the health officer of the District of Columbia the wards and
roouis of the new smallpox hospital were placed at our disposal for the purpose of mak-

ing the proposed tests in the disinfection of roomse The following are some of the

experiments:

toom A.—Capacity, 7,400 cubic feet; percentage of formaldehyde, 0.5; time, 23 hours.

a. Character of experiment—cultures on Petri dishes, covered with filter paper, and

enveloped in 10 layers of blanket: Anthrax, no growth; diphtheria, no growth; S.

pyogenes aureus, growth.

b. Cultures spread on coverslips, placed in double envelopes, one sealed with paraffin
and enveloped in 10 layers of blanket: Anthrax, growth; diphtheria, no growth; S.

pyogenes aureus, growth.

c. Cultures on Petri dishes, covered with filter paper, and enveloped in 36 layers of
newcotton sheeting: Anthrax, no growth ; diphtheria, no growth.

d. Cultures spread on cover slips, placed in double envelopes, the inner one sealed with

paraffin, and enveloped in 36 layers of new cotton sheeting: Anthrax, no growth;

diphtheria, no growth; typhoid, no growth ; S. pyogenes aureus, no growth.

e. Cultures on Petri dishes, covered with filter paper, and enveloped loosely in a
blanket gathered into a bag: Anthrax, no growth ; diphtheria, no growth; 8. pyogenes

aureus, no growth.

f. Cultures spread oncoverslips, placed in double envelopes, and enveloped loosely in

a blanket gathered into a bag: Anthrax, no growth; diphtheria, no growth ; typhoid,

no growth ; 8. pyogenes aureus, growth.

g. Cultures spread on coverslips, placed in double envelopes, the inner one sealed with

_ paraffin, and enveloped in three sheets gathered loosely into a bag: Anthrax, growth;

diphtheria, no growth ; typhoid, no growth ; S. pyogenes aureus, growth.

h. Cultures on cover slips, placed in double envelopes, the inner one sealed with

paraffin, and exposed on mantel in room: Anthrax, growth; diphtheria, no growth;

typhoid, no growth; S. pyogenes aureus, no growth.

i. Cultures on Petri dishes, covered with filter paper, and exposed on mantel in room :

Anthrax, no growth; typhoid, no growth ; diphtheria, no growth.

k. Cultures on coverslips, in double sealed envelopes, placed between the leaves of a

book, and exposed in the room: Anthrax, growth ; diphtheria, no growth ; S. pyogenes

aureus, growth.

Room B.—Capacity, 10,500 cubic feet ; percentage of formaldehyde, 0.25 ; time, 233 hours.

a, Cultures on Petri dishes, covered with filter paper, and enveloped in 10 layers of
blanket: Anthrax, no growth ; diphtheria, no growth ; typhoid, no growth ; S. pyog-

enes aureus, no growth.

». Cultures spread oncover slips, placed in double envelopes, the inner one sealed with
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paraffin, and enveloped in 10 layers of blanket: Anthrax, growth; diphtheria, no
growth ; S. pyogenes aureus, growth.

ce. Cultures on Petri dishes, covered with filter paper, and enveloped in 36 layers of

new cotton sheeting: Anthrax, no growth ; diphtheria, no growth.

d. Cultures spread on coverslips, placed in double envelopes, the inner one sealed with
paraffin, and wrapped in 36 layers of newcotton sheeting: Anthrax, no growth ; diph-

theria, no growth; S. pyogenes aureus, growth.

e. Cultures on Petri dishes, covered with filter paper, and wrappedin a blanket, loosely

gathered intoa bag: Anthrax, no growth ; diphtheria, no growth ; S. pyogenes aureus,

no growth.

f. Cultures spread on coverslips, placed in double envelopes, the inner one sealed with

paraffin, and wrapped in a blanket loosely gathered into a bag: Anthrax, growth ;

diphtheria, no growth ; 8. pyogenes aureus, no growth.

g. Cultures spread on cover slips, placedin double envelopes, the iinnerone sealed with

paraffin, and wrappedin three sheets loosely gathered into a bag: Anthrax, no growth ;

diphtheria, no growth ; S. pyogenes aureus, growth.

h. Petri dishes containing cultures and covered with filter paper, and exposed on man-
tel in room: Anthrax, growth; diphtheria, no growth ; 8. pyogenes aureus, growth.

i. Cultures spread on coverslips, placed in double envelopes, the inner one sealed with

paraffin, and exposed on mantel in room : Anthrax, no growth ; diphtheria, no growth;

S. pyogenes aureus, no growth.

k. Cultures spread on coverslips, placed in double envelopes, the inner one sealed with

paraffin, and exposed in the interior of a closed book: Anthrax, growth ; diphtheria,
growth ; S. pyogenes aureus, growth.

Room C.—Capacity, 3,800 cubic feet ; percentage of formaldehyde, 1.00; time, 22 hours.

a. Cultures on Petri dishes, covered with filter paper, and envelopedin 10 layers of

blanket: Anthrax, growth; diphtheria, no growth; 8. pyogenes aureus, growth.

b. Cultures, spread on cover slips, placed in double envelopes, the inner one sealed with

paraffin, and enveloped in 10 layers of blanket: Anthrax, no growth; diphtheria, no

growth ; S. pyogenes aureus, growth.

ec. Cultures on Petri dishes, covered with filter paper, and wrapped in 36 layers of new

cotton sheeting: Anthrax, growth; diphtheria, no growth.

d. Cultures spread on coverslips, placed in double envelopes, the inner one sealedwith

paraffin, and enveloped in 36 layers of new cottonee Anthrax, lost; diphtheria,

no growth ; S. pyogenes aureus, growth.

e. Cultures in double envelopes, the inner one sealed with paraffin, and wrapped in

folds of 3 sheets gathered into a bag: Anthrax, no growth; typhoid, no growth; diph-

theria, no growth; S. pyogenes aureus, growth.

f. Cultures in Petri dishes, covered with filter paper, and exposed on mantel in room :

Anthrax, no growth; diphtheria, no growth ; typhoid, no growth.

g. Cultures spread on coverslips, placed in double envelopes, the inner one sealed with

paraffin, and exposed on mantel in room: Anthrax, no growth ; diphtheria, no growth ;

typhoid, no growth; S. pyogenes aureus, no growth.

h. Cultures spread on cover slips and placed in double envelopes, the inner one sealed

with paraffin, and exposed between the leaves of a closed book : Anthrax, growth ; diph-

theria, no growth ; 8S. pyogenes aureus, growth.

Room I.—Percentage formaldehyde, 2; time, 23 hours.

a. Cultures on Petri dishes, covered with filter paper, and wrapped in 10 layers of
blanket: Anthrax, growth; diphtheria, no growth; 8S. pyogenes aureus, growth.

b. Cultures spread on coverslips, placed in double envelopes, the inner one sealed with
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paraffin, and wrapped in 10 layers of blanket: Anthrax, no growth ; diphtheria, nogrowth ; S. pyogenes aureus, growt
ce. Culture on Petri dish, covered

ton sheeting: Anthrax, growth.
d. Cultures spread on cover slips, placed in double envelopes, the inner one sealed withparaffin, and wrapped in 36 layers of new cotton sheeting : Anthrax, no growth ; diph-theria, no growth ; typhoid, growth ; S. pyogenes aureus, growth.e. Cultures spread on cover slips, placed in double envelopes, the inner one sealed withparaffin, and exposed between the leaves of a closed book : Anthraxtheria, growth ; typhoid, growth; S. pyogenes aureus, growth.

with filter paper, and wrappedin 36 layers of new cot-

» growth; diph-

Room E.—Capacity, 3,300 cubic feet ; percentage of formaldehyde, 1.00; time, 474 hours.
a. Cultures on Petri dishes, cover

blanket: Anthrax, growth; diphtheria, no growth;
b. Cultures spread on cover slips

with paraffin, and enveloped in 10 layers of blanket + Anthrax, growth :growth ; typhoid, no growth ; S. pyogenes aureus, no growth.e. Cultures on Petri dishes, covered with filter paper, and envelonew cotton sheeting : Anthrax, no growth ; diphtheria, no ergrowth.

d. Cultures spread on cover slips, placed in double envelopes, the inner one sealedwith paraffin, and enveloped in 36 layers of new cotton sheeting : Anthraxdiphtheria, no growth ; typhoid, no growth; §. pyogenes aureus, no growth.e. Cultures on Petri dishes, covered with filter paper, and exposed on mantel inToom: Anthrax, no growth ; diphtheria, no growth ; typhoid, no growth; S.aureus, no growth.
J. Cultures spread on cover slips and placed in double envelopes, the inner one sealedwith paraffin, and exposed on mantel in room: Anthrax, no growth; diphtheria, nogrowth ; typhoid, no growth ; S. pyogenes aureus, no growth.g. Cultures spread on cover slips

ped in 36 layers of
owth; typhoid, no

» growth ;

pyogenes

Room F.—Capacity, 10,500 cubic feet ; percentage of formaldehyde, 0.25 ; time, 48 hours.
a. Cultures on Petri dishes, covered with filter paper, and enveloped in 10 layers ofblanket: Anthrax, no growth; diphtheria, nO growth; typhoid, no growth; S.pyogenes aureus, no growth.
b. Cultures spread on cover slips, placed in double enwith paraffin, and enveloped in 10 layers of blanket:growth ; S. pyogenes aureus, growth.
¢. Cultures on Petri dishes, covered with filter paper, and enveloped in 36 layers ofnew cotton sheeting: Anthrax, growth; diphtheria, no growth.

d in double envelopes, the inner one sealedwith paraffin, and enveloped in 36 layers of new cotton Sheeting: Anthrax, growth ;
diphtheria, no growth ; S. pyogenes aureus, growth.e. Cultures on Petri dishes, covered with filter1 blanket gathered loosely into a bag: Anthraxpyogenes ureus, no growth.

Jf. Cultures spread on cover slips and placed in double envelopes, the inner one sealedwith paraffin, and enveloped in the folds of a blanket gathered loosely into a bag;
Anthrax, growth; diphtheria, no growth; §. pyogenes aureus, no growth.g. Cultures spread on cover slips and placed in double envelopes, the inner one

velopes, the inner one sealed
Anthrax, growth ; diphtheria,

paper, and enveloped in the folds of
» Srowth ; diphtheria, no growth; S.
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sealed with paraffin, and enveloped in the folds of 3 sheets gathered loosely into a

bag: Anthrax, no growth ; diphtheria, no growth; typhoid, no growth; 8. pyogenes

aureus, no growth.

h. Cultures on Petri dishes, covered with filter paper, and exposed on mantel in

room: Anthrax, growth; diphtheria, no growth ; typhoid, no growth.

i. Cultures spread on cover slips and placed in double envelopes, the inner one sealed

with paraffin, and exposed on mantel in room: Anthrax, growth; diphtheria, growth;

S. pyogenes aureus, no growth.

k. Cultures spread on cover slips and placed in double envelopes, the inner one

sealed with paraffin, and exposed between theleaves of a closed book: Anthrax, growth ;

diphtheria, growth ; 8. pyogenes aureus, growth.

Room G.—Capacity, 7,400 cubic feet; percentage of formaldehyde, 0.50 ; time, 48 hours.

a. Cultures on Petri dishes, covered with filter paper, and enveloped in 10 layers of

blanket: Anthrax, growth; diphtheria, no growth ; 8. pyogenes aureus, growth.

b. Cultures spread on coverslips and placed in double envelopes, the inner one sealed

with paraffin, and enveloped in 10 layers of blanket; Anthrax, growth; diphtheria,

no growth ; S. pyogenes aureus, growth.

c. Cultures on Petri dishes, covered with filter paper, and enveloped in 36 layers of

new cotton sheeting: Anthrax, no growth ; diphtheria, no growth.

d. Cultures spread on coverslips and placed in double envelopes, the inner one sealed

with paraffin, and enveloped in 36 layers of new cotton sheeting: Anthrax, growth ;

diphtheria, no growth; S. pyogenes aureus, growth.

e, Cultures on Petri dishes, covered withfilter paper, and envelopedinfolds of a blanket

loosely gathered into a bag: Anthrax, no growth ; diphtheria, no growth ; typhoid, no

growth ; 8. pyogenes aureus, NO growth.

f. Cultures spread on cover slips and placed in envelopes, the inner one sealed with

paraffin, and enveloped in the folds of a blanket gathered loosely into a bag: Anthrax,

no growth ; diphtheria, no growth ; typhoid, no growth; S. pyogenes aureus, no growth.

g. Cultures spread on cover slips and placed in double envelopes, the inner one sealed.

with paraffin, and enveloped in the folds of 3 sheets loosely gathered into a bag:

Anthrax, no growth; diphtheria, no growth ; typhoid, no growth ; S. pyogenes aureus,

growth.

h. Cultures on Petri dishes, covered with tilter paper, and exposed on mantel in room :

Anthrax, no growth; diphtheria, no growth ; typhoid, no growth.

i. Cultures spread on cover slips and placed in double envelopes, the inner one sealed

with paraffin, and exposed on mantel in room: Anthrax, no growth; diphtheria, no

growth; typhoid, no growth; S. pyogenes aureus, growth.

k. Cultures spread on cover slips and placed in double envelopes, the inner ene sealed

with paraffin, and exposed between the leaves of a closed book: Anthrax, growth ;

diphtheria, growth ; S. pyogenes aureus, growth.

Room H.—Capacity, 930 cubic feet ; percentage offormaldehyde, 2.00 ; time, 47 hours.

a. Cultures on Petri dishes, covered with filter paper, and enveloped in 10 layers of

blanket : Anthrax, growth ; diphtheria, no growth ; 8. pyogenes aureus, no growth.

s and placed in double envelopes, the inner one sealed
b. Cultures spread on cover slip

with paraffin, and enveloped in 10 layers of blanket: Anthrax, growth; diphtheria,

growth ; S. pyogenes aureus, growth. :

ce. Cultures on Petri dishes, covered with filter paper, and enveloped in 36 layers of

new cotton sheeting: Anthrax, no growth ; diphtheria, no growth. ;

d. Cultures spread on cover slips and placed in double envelopes, the inner one sealed
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with paraffin, and enveloped in 36 layers of newcotton sheeting: Anthrax, growth.
diphtheria, no growth ; S. pyogenes aureus, no growth.

e. Cultures on Petri dishes, covered with filter paper, and exposed on floor of room :
3 anthrax, no growth ; diphtheria, no growth ; typhoid, no growth.

Jf. Cultures in double envelopes, exposed between the leaves of a closed book : Anthrax,
growth ; diphtheria, growth ; 8. pyogenes aureus, growth.

The above experiments demonstrate that the gasis a reliable disinfectant for surfacey
andfor the lighter articles, such as curtain hangings, clothing, carpets, and bed coverings,
The gas was germicidalin all save where the test cultures were tightly wrapped in many

layers of the fabric. Interiors of books weredifficult to disinfect.

It is doubtful whether the interior of articles such as upholstered furniture, mattresses,
andpillows can always be disinfected unless a much larger percentage of the gas is applied
than was used in the above experiments,

‘The main obstacle in the way of applying formaldehydegas, or any other gaseous disin.

fectant for that matter, is in not being able to close the apartment sufficiently tight ta

prevent the escape of the larger part of the gas. In our experiments extra precaution wag
taken to close all avenues, and yet, notwithstandingthis, there was butlittle gas present.
in comparison, after thirty-six hours had elapsed. The only way this can be guarded
against is by using an excess of the gas. Just in what proportion the excess should be
will entirely depend upon the local conditions.

It occurs that the length of exposure is secondary to the amount of gas used. A

large per volume strength will accomplish the object better and in a shorter time than
by using a small amount of the gas and prolonging the exposure. For room disinfec-

tion, under favorable conditions, fully twelve hours’ exposure should be given. After

twenty-four hoursit is believed little or nothing will be accomplished.

DEVICE FOR USING FORMALDEHYDE GAS IN CONNECTION WITH DISINFECTING

CHAMBERS.

Taking advantage of our experiences, I am convinced that as a matter of economical

application andfor absolute certainty of disinfecting, the following methodof applying

the gas to the bulkier objects, difficult of penetration, will commenditself, This, I
may say, is a. modification of the method which wasfirst proposed by the writer in 1895,
while at Denver, Colo., and later at the meetings of the American Public Health Associ-
ation at Buffalo, N. Y.

Formaldehyde gas in the dry state penetrates rather slowly but surely. The process
can be greatly hastened if a vacuumbe used in conjunction with it.

An attachment for the application of the gas has been devised, so that the ordinary
steam disinfecting chamber can be adapted for this purpose. The proposed apparatus

is delineated in the accompanying illustration under Fig. 2. It consists essentially of

the following: Two small boilers, one of copper and theotheriron, are provided with

coils of steam pipe for heating the liquids. On the top or upperside are placed the
filling attachment, pressure gauge, and discharge pipes. On thesides are the water
gauges and drips. The discharge pipes of both boilers are connected with the interior
ofthe disinfecting chambers by a common opening. The copperboiler is intended to
be used in the same manneras the portable formalin boiler hereinbefore described (Fig.
1). The one constructed of iron is intended for using solutions of ammonia for neutra]-
izing the formaldehyde gas on completion of the disinfection.

Compressed ammonia gas can be substituted for the second boiler. The ammonia

gas canbe let into the chamber by meansof a pressure regulating valve. This method
is preferable where a large amount of disinfection is carried on.

Method of operating.—The chamber is charged with the articles to be disinfected;
the doors closed and made fast, and the air exhausted by meansof the vacuum appara-

tus, to within half an atmosphere. Synchronously with this operation, the mixture
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of calcium chloride and formalin is prepared and poured into the copper boiler and

steam allowed to course through the spiral heating coil, and continued until a pressure

of from 75 to 90 poundsis obtained. The gas is then turned into the chamber. If the

vacuum gaugestill shows a vacuum,the process can be repeated until the pressure is

zero.

In this way one can readily obtain any desired percentage of the gas, and the

time of exposure be governed accordingly. After the articles have been subjected to

the gas for a sufficient time, the vacuum process is again started and half the atmos-

phere removed. Ammonia water is poured into the iron boiler and heated by meansof

the steam coil. It can then be thrown into the chamber, after the same maner as the

formalin. The ammonia should be in excess of the quantity of formaldehyde gas,

After 10 to 15 minutes the process is completed. This process is especially adapted for

disinfecting mattresses, pillows, blankets, upholstered furniture, heavy rugs, furs, and

books, and the mails; also, for the very fine textile fabrics, especially costumes and the

like.

The advantages of such an apparatus are obvious: (1) Certainty of penetration of

the objects; (2) reducing the time of exposure to a minimum and increasing the

capacity of the chamber; (3) the quantity of the gas can always be gauged; (4) little

or no injury to fabrics; (5) economy over steam.

Such anattachment can be made to any of the steam disinfecting chambers now in

use without interfering in any way with their usefulness for steam disinfection. If a

special chamber for formaldehyde disinfection is desired, it is recommended that a

single-walled chamber, circular in form, be substituted for the jacketed steam chambers.

While both these processes answer the requirements for the disinfection of rooms and

alin boiler is rendered a rather expensive proceduretheir contents, the use of the form
All the formalin or formol now used

on account of the present price of the formalin.

is of foreign manufacture.

LAMPS FOR EVOLVING FORMALDEHYDE GAS FROM METHYL ALCOHOL.

of writers have suggested the use of a lamp or some such apparatus.

for converting methyl alcohol into formaldehyde gas. Several lamps are now to be had

for this purpose. AS said before, these lamps and apparatus are constructed on the

principles of the Von Hoffman or Trillat processes.

Someof the lamps, notably the Bartheil and one constructed by Adnet, are claimed to.

be efficient for disinfection of rooms. Professor Robinson, of Bowdoin College, has

recently perfected a similar lamp, which he claims to be quite efficient. So, also, has

Dr. de Schweinetz, of Washington. : Pept

The amount of formaldehyde produced by any of these lamps is not believed to be as

great as is claimed for them—thatis to say, that the amount of alcohol consumed does

not represent in proportion the amount of formaldehyde. It is believed that only a

part of the alcohol is changed; the rest is either converted into a higherstate of oxida-

tion or is volatilized by the heat. 3 gs

If such a lamp will "cncits a sufficient quantity of formaldehyde gas for disinfection

of a room, and it is meant by this simply a surface disinfection, it will be a great

ehphivoGnt over the present method. Sulphurgas has proven so inefficient that it is

hardly worth considering.

It has been my purpose t

simple apparatus could be devise

performed. z : i on

Lamps which contain free alcohol—that 1s, contain any considerable quantity in reser~

ed-for conditions, ignite or explode.
Voirs, n der certain unlook

Thisis4 stig objection. A lamp to meet all requirements for room (surface) dis-

infection should be so constructed as to preclude any such accident.

Quite a number

to study this subject in all its lights, with a hope that a

d by which surface disinfection could be reliably
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I have recently devised several modifications of the lamps, and have had a lamp con-structed which appears to better meet these objections.
While this lamp does not consume as much

for others, it combines safety, simplicity, cheapness, and efficiency.Mythanksarealso due to the Coast and Geodetic Survey for many valuable sugges-tions, and for the preparation of the drawings and the building of experimental lamps.The lamp,as shown in the accompanying illustration (Fig. 3), consists of three parts ;a lamp bowl, a collar, containing converter, and a hood, and is constructed after thefollowing manner:
The lamp bow]is made from a five-quart milk

wool, such as is used for insulating pipe, ete.
The collar is madeof sheetiron ; the loweredge is

of the lamp bowl, 8 inches above a number of p
inches above a groove is turned on the collar, upon which lies a disk of platinizedasbestos, supported by a number of cross wires. The collar is extended about 5inches abovethis disk, and acts as a chimney. Just about a half inch above the top ofthe lamp bow!is inserted a disk of perforated tin. This acts as a damperor radiator,and prevents the undue volatilization of the alcohol by heat from the asbestos disk.A hood is also provided, whichfits closely over the top, and extending down belowthe draught holes. The efficiency of the lamplies altogether in the character and con-struction of the platinized asbestos disk.

This is made of an extra hard pressed asbestos millboard, }-inch thick, and is per-forated with }-inch holes one-half an inch apart.
The best asbestos for this purpose is furnished by the H. W. Zahn’s ManufacturingCompany of New York.
Platinizing the disk.—About 0.

alcohol or water. The disk is p

alcohol within a given time as is claimed

pan, andfilled with ordinary mineral

madeto fit closely over the shoulder
erforations (92) for draught... Nine

3 gram of platinic chloride is dissolved in 150 ¢. c. oflaced in a flat-bottomed vessel and the solution is thenpoured over it and allowed to thoroughlysaturate it, after which it is placed in the ironcollar and moulded in place. It is then ignited and the alcohol burned off. The per-forated tin disk is removed andthe collar placed over the lamp in the sameposition asif for heating it for disinfection. The alcohol is ignited and allowed to burn until theplatinic chloride is converted into platinum black. It is then ready for use.When the lampis to be used,the collar is removed
is poured over the mineral wool ; this readily absorb
alcohol from spilling should it be tipped over.
flame should, by chance, it become ignited.

Thecollar is replaced over the lam
top of the lamp, and a half an inch

8 the alcohol and prevents any free
It also prevents undue action of the

p is allowed to burn freely until theplatinized disk of asbestos begins to glow slightly, when the hood is placed over thecollar slowly, and then by means of the handle thecollar is placed in properpositionover the lamp bowl and pressed down so that the collar fits snugly.After about 30 seconds remove the hood and o
to burn. If not, replace the hood and again afte

This iscaused by one of two things.
e lampbow] ; second, the perforated tin

started. By placing the hood ov
will be prevented.

It is intended that this lamp should be filled wplaced in the apartment, started, and
Theair of the

First, the collar may not fit snugly around thdisk may have been heated too hot when the lamp waser the collar and waiting for about a minute this latter

ith the required amountof alcohol,allowed to remain for the full time of exposure.apartment can be neutralized by ammonia fumes and then opened. The
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results obtained with this lamp have been quite satisfactory, especially with regard to

disinfecting apartments infected with diphtheria.

I have not. been able, however, at all times to disinfect the interior of pillows and

mattresses with certainty, even when a very small room was used for this purpose and

a large amount of methyl alcohol consumed. The surfaces, dust, etc., were every time

renderedsterile.

QUANTITY OF ALCOHOL REQUIRED.

Not less than 500 ¢. c. of methyl alcohol should be used for each 1,000 cubic feet of

space.

For disinfecting clothing and th

small a space as possible, and have t

freely exposed to the gas.

It is often required that a pre

e light fabrics, it would be well to put them in as

he articles so arranged as to have all the surfaces

liminary disinfection be given an infected apartment

and contents before they are disturbed. This is, of course, a preliminary precaution

which will, if properly performed, render the danger of dissemination of the infection

less, by sterilizing the surfaces of the articles. Lamps could be used advantageously in

such instances for the preliminary disinfection of the surfaces of such articles which it

would be necessary to remove and treat by other processes. Whenthis is done, the gas

should be neutralized.

NEUTRALIZATION OF THE EXCESS OF FORMALDEHYDE GAS.

ga small tinned iron boiler, conical in shape, hold-

a filling cock and tube on top. A rubber tube

can be attached to this and fed into the apartment, through the door, preferably the

keyhole. Ammonia water is poured into the boiler, stopcock closed, and then the

boiler set in a bowl of boiling water. This will readily evolve the ammonia gas. A

small kerosene lamp can be used instead of the boiling water.

This is best accomplished by havin

ing about three quarts, provided with

TRIOXYMETHELENE
.

Reference has been previously made to the substance known as trioxymethelene, or

‘‘paraform.’? This substance is formed when a 40 per cent solution of the gas is con-

centrated. It gives off formaldehyde gas slowly at ordinary temperatures, and when

heated it breaks up into formaldehyde and formic acid. :

It has been suggested that this substance could be used as a disinfecting powder.

Miquel has demonstrated that it possesses germicidal properties sufficient to kill anthrax

Spores, provided the exposure pe prolonged. It might be of value in disinfecting the

packed effects of persons and merchandise coming from places where an epidemic pre-

vails. But just how long the articles must be subjected can not now be determined.

OTHER METHODS OF USING FORMALIN.

Formalin or formol can be used in other ways than in the foregoing, it is believed,

with excellent results. Although our experiments are still under way, it may now be

said that the infected articles, such as packed effects, can be rendered sterile by the

application of one of these solutions. It may be applied to the articles by sprinkling, or

by moistening some absorbent substance with these and placing it among the clothing.

Due care should be exercised to see that the agentis well distributed among the contents

of the package. The packed effects of immigrants, not to be used on the voyage, could

be disinfected by subjecting them to an application of formaldehyde. This should be

performed under the supervision of the proper officer. The packages could then be

Sealed and not opened until arrival on this side. This procedure would relieve the

quarantine of an enormous work, and reduce the danger of importation of infectious

diseases from this source to a minimum.
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Articles exposed to the infection of smallpox, yellow fever, plague, and cholera could

be thus disinfected.

MAILS AND BOOKS.

Should be disinfected by the use of a disinfecting chamber and the vacuumprocess.
Bundles of letters and papers should always be untied. Individual letters can be

readily disinfected by placing in the envelope a small piece of blotting paper moistened

with formalin or formol. ag ; E

For mails coming from infected districts the disinfection might be accomplished in a

similar manneras is recommended for the packed effects of persons. The mail matter

could be sprinkled with formaldehyde solutions at placed in Sanat with some absorb-

ent substance, moistened with formalin, placed in the mailing bags and closed. If
allowed to remain in contact with the gas for several days, say the ordinary time of an

ocean voyage between Europe and this country,it is believed that they will be incapable

of transmitting infection. It would be necessary to neutralize the formaldehyde gas.

before they could be handled.

DISINFECTION ON SHIPBOARD.

In case of infection on shipboard, especially yellow fever, where it becomes necessary

to disinfect all the wearing apparel and upholstered work and hangings with the least

y be improvised into a formaldehyde disinfector after

hat may possibly be injured by an excess of moisture

A layer of clothing is spread on the floor, then ae.

d with cloth dipped into or sprinkled with forma

possible delay, a small room ma.

the following manner: Clothing t

can be protected by a cotton cloth.

ered with a cotton cloth, then followe

and anothercotton cloth, then another layer 0

a piece of tarpaulin and the edges weighted down. After an exposure of forty-eight

hours the articles will be thoroughly disinfected. While thisprocess is somew)a;
expensive it is much cheaper than buying new clothing or having them damaged by

other methods. . . ote
Containers for clothing—packing cases for merchandise—can readily he disinfecteg

by formaldehyde lamps. Care should be exercised, however, to use as small a space ag

possible, and haveit tight.

t lin,
f clothing. The whole to be covered heed

DISINFECTION OF HOLDS OF VESSELS.

It would not befair to say just how far formaldehyde gas will te applicable for this
purpose. It may be possible, but in view of our experiments, it would appear that there

are insuperable difficulties in the way of applying this agent in the presence ofso much

moisture, that it would answer at best as a surface disinfectant. This is, however, an
opinion it may be possible to reverse when a series of experiments now under way is

completed.

The lampsgive off a large amount of water, which militates against the diffusion.

Attempts have been madeto dry the gas, but so far the drying agent either withholds
the gas or breaks it up.

If it is found that the gas can be used for the disinfection of holds, it is believed that
an apparatus designed on the principle of Trillat will give the best results, Bythis

means as large a quantity as desired of the methyl alcohol can be consumed. It only
depends upon the number of convertors. Experiments are now being made with such

apparatus, with a view of determining theefficiency for disinfecting holds.

In conclusion, I would state that from the foregoing it would appear that this agent
is destined to play no small part in our fight against infectious disease.

Whileit does notfill all the requirements of an ideal disinfectant, it is equal, if not

superior, to any of our present methods.
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Smallpox in Pensacola.

PENSACOLA, FLA., January 20, 1897.

Str: I reported to you yesterday 1 case of smallpox occurring in my
private practice, and I am informed that 2 cases weré sent to the pest-
house on the same date by the health authorities. The disease, in my
opinion, is increasing instead of decreasing.

Respectfully, yours, J. WHITING HARGIS,
Acting Assistant Surgeon, U.S. M. H.S.

10
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Smallpox in the United States as reported to the Supervising Surgeon-General United StatesMarine-Hospital Service, December 29, 1896, to January 28, 1897.*

 

  

 

 

  

 

en
— ———-

Places. Date. Cases. Deaths, | Remarks.

Alabama | | |Mobie.8chisogk. aks Dec, 28 Be fa stsectissasFlorida: | |Pensacola, ..d.5.1.. 5:3, relesedeewecens |” EEL Doe sisiils soesccn, Restrnt scons eesEscambia County (not in- | Dee. 2-Jan, 19 ...... Pe Ratase pcecluding Pensacola), : |
BeAr: ees : nay EEO BeeNee

*For table of smallpox in the United States, ete., May9, 1896, to December 29, 1896, see PuriicHEALTH Reports, Vol. XII, No.1.

Report of immigration at Boston Jor the week ended January 23, 1897.

OFFICE OF U. 8S. CoMMISSIONER OF IMMIGRATION,
Port of Boston, January 28, 1897.

Number of alien immigrants who arrived at thisport during the week ended January 23, 1897;also names ofvessels and ports from which they arrived.   

Date. Vessel. |

 

 

 

   

 

Where from. No.of im-
| migrants.

Jan, 17 Steamship Boston, ...:.sss-.c0s0seeses aes.c ss. Yarmouth, Nova Scotia....cseseesess..., 63Jan. 19 Steamship Victorian..........i.cccsceseece, | Liverpool, Hrslandsce25)ete 1Do.....) Steamship Barnstable cseseeesscscees Port Morant, Jamaica..........00 2Jan. 21 Steamship Halifax...... --| Halifax, Nova Scotia............... 10
Do.....) Steamship Boston ........ssseesercesevsceeeeeerses | Yarmouth, NovaScotia...” 21

SPADALED bas ctonsns vnsblebees Opis ice,Teeieee aclmsolscuit 97

THOMAS F, DELHANTY,
Commissioner of Immigration.

Report of immigration at New York Sor the week ended January 23, 1897.

OFFICE OF U. S. CoMMISSIONER oF IMMIGRATION,
Port of New York, January 25, 1897.

Numberof alien immigrants who arrived at this port during the week ended January 23, 1897;also names of vessels and ports from which they arrived.
 

2Saa

     

  

  

7
No. of im-

Date. Vessel. Where from. inigranite:

——$—— ———___.

Jan. 17 | Pppeernishi tyy Poairs,spec abssecckcckies cocak AMBERANIei scscccssake. 53Do.....| Steamship Servia.......... srrtteererreeeeeers| Liverpool and Queenstown sen 64Do.....| Steamship La Bonngogneo255. PUNTESes ewieestas* atevesh diets covets: Steck: | 190Jan. 18 Steamship Karlsruhe...........ccs00ssesec,, Bromenccses soeaol 121Jan. 19

|

Steamship Spadcmidanivcsssonesl vee-scinmeypgsSe

E

EIESt 7Jan. 20

|

Steamship Noordland................pick cawesesURNon 7Jan. 21,.| Steamship Teutonie...0.00... Liverpool and Queenstown......... ein 92Do.....| Steamship Galileo...[ SMOG DAM.soScocece|Do.....| Seamehiy Olive.55.45. Genoa and Naples..Jan. 22

|

Steamship Mavena.e969.okEDhy StettinJan. 23

|

Steamship St. Louis.......................... Southampton..Do.....| SteamshipAndalusia...oo HamburgDo....., Steamship Campania.......0ccceccce LiverpoolDo..i..1 Steamship Massilia......0000000.. 000. MarseillesDo...... Steamship Buffon.........cccceccoseceece Santos an
} 4

| TotalEnlaiHeee eereReaReaLEA

 

Dr: J. 4 SENNER,
Commissioner of Immigration.
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Report of immigration at Philadelphia for the week ended January 23, 1897.

OFFICE OF U. S. COMMISSIONER OF IMMIGRATION,
Port of Philadelphia, January 25, 1897.

-on immigrants who arrived at this port during the week ended January 28, 1897;

sayin Leena naeHehe of vessels and ports from which they arrived. :

 

 

——— |

No. of im-
Sada | Vessel. Where from. migrants.

a ss VeaeealJeeee aoksegpsveres 29h JamaicaSe te cae ate CORT savas cere haber EN 1

Dou Steamship WaeslandA Ap te hots ae cache casa aa. bet tec 7

Jan. 20... Steamship Teviotdale....---er-esererressrre| PE Gioewewksy ateters . =

Jan. 21...) Steamship Nederland....ccessseree coseerereeeeee | PP isests ces teeres os

| EAN 5 cc. deccrasspomecapoenlieseeWinnseeeceeeerste
eeee| 88

  

Jno. J. S. RODGERS,
Commissioner of Immigration.
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Reports of States and yearly and monthly reports of cities.CALIFORNIA.—Month of December, 1896, Reports to the State board
of health from 51 cities, towns, and Villages having an aggregate popu-
lation of 744,280, showa total of 1,075 deaths, including phthisis pul-
monalis, 181; enteric fever, 23 ; diphtheria, 24 ; croup, 5; measles, 1,
and whooping cough, 2.
San Francisco.—Month of December, 1896. Estimated population,hs, 603, including phthisiia, 11; whooping cough, 1, and croup, 2

lation, 15,000. Total deaths, 22, including 1 from croup.INDIANA—Hvansville.—Month of December, 1896. Estimated popu-
lation, 65,000. Tota] deaths, 58, including phthisis pulmonalis, 12;
enteric fever, 4; diphtheria, 3, and whooping cough, 1.KENTUCKY—Louisville, —Month o » 1896. Estimated popu-
lation, 211,100. Tota] deaths, 293, including phthisis pulmonalis, 43 ;
enteric fever, 7; scarlet fever, 1; diphtheria, 8, and Cretp 4. *
MAINE—Portland.—Four weeks ended December 26, 1896. Estimated

population, 41,500, Total deaths, 57, including phthisig pulmonalis, 8;
diphtheria, 7, and croup, 2.
MASSACHUSETTS—Fitchburg.—Month ofpopulation, 26,409. Total deaths,5; enteric fever, 1; diphtheria, 2;ing cough, 1.

December, 1896. Estimated40, including phthisis pulmonalis,membranous croup, 2, and whoop-

monalis was reported
present during the week at 209 places, diphtheria at 49, scarlet fever
at 41, measles at 38, enteric fever at 28, and whooping cough at 21
places
New JERSEY—Paterson,—™.

ulation, 78,358. Total deaths, i

enteric fever, 6; diphtheria

; ; imated population,100,000. Total deaths, 92, ; i isi i :fever, 5, and diphtheria, 1.
UTAH—Salt Lake City.—Month of December, 1896.lation, 70,000. Total deaths, 50, including phthisisenteric fever, 6, and scarlet fever, 1

Estimated popu-
pulmonalis, 3 ;
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i Ba g* lees /3 4\8\% a @ a8
| oO 2, +. = prod a S aig

oO ee aAlmila| sis
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|Altoona, Pa
Amesbury, eee
Ashtabula, Ohio...
Baltimore, Md
Hattle Creek, abuses

Bennington, Vt...
Boston, Mass..
Bristol, R. I...
Brockton, Mass...
Brooklyn, Nie
Brownsville, Tex..

 

Do
Eutler, Pa... dy
Cambridge, Mass siasagirde, Cey

Carlisle, Pa
bhustesion. RS Oisresceeres

Chicago, Ul

Di
Cincinnati, Ohio...
Cleveland, Ohio...
Columbus, Ind
Columbus, Ohio
Concord, N.H
Denver, Colo

D
eoeee

Dunkirk, N. VY...

Emporia,}Kans...
BIG. Pag cres

Flint, Mich
Gloucester, Mass.....-+
Grand Rapids, Mich...

Do

Haverhill, Mass....--.++ 00"
Ironton, Ohio..daet
Jacksonville, Pisces

Jersey City, N.
Kalamazoo, wach

cecccccsescoveesesee

Lynchburg, Van.
McKeesport,Pa.
aatN. H.

Melrose, Mass
Memphis, Tenn
Michigan City, Ind
Milwaukee, Wis
Minneapolis, Minn.......
Mobile, Ala
Nashville, Tenn
New Bedford, Mass.....-
Newburyport, Mass....-
New Haven, ore
Newport, R.I...
New York, N. ee:
Norristown, Par... sce Pe

North Adams. Mass..... a eoees

Oneonta, N. Y
Palmer, Noisescestcaes
Petersburg, Va
Philadelphia, Pa..

Pittsfield, Mass.
Portland,Me..
Pottstown, Pa

* Estimated population,

 
65,165—white,

  

   

 

  

  

  

   

  
  

   

   

  

     

  
  

 

   

   

   

 

    

   
   

   

     

 

 

  14          
28,870; colored, 36,295. + White, 8; colored, 14.

t White, 12; colored,37.
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MORTALITY TABLE, CITIES OF THE UNITED STATES—Continued.
 

Cities.
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Providence, BR.I..........-

St. Louis, Mo
Salt Lake City, Utah...
San Diego, Cal............. aoe
San Francisco,Cal.......)......+
Santa Barbara,Cal...
Seattle, Wash......
Spokane, Wash............
Stockton, Cal....... bo
Taunton, Mass.....
TGA. Nieie tenboents’ te
Waltham, Mass............
Washington,D.C........
Wilmington,Del....

  

 

  

    

  Winona, Minn..............
Woburn, Mass......
Worcester, Mass
WWOMRETO INRaaacerceee
Youngstown, Ohio.......|

SOIcae vied pos hpen a ope

  

  

     

Deaths from—

sk gs beast i
5 o o o a

3 dete > g ; SPSleluls| (@|/e/e/€!. ke238 is: 5 oie] . Qe
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a |p rPlidlelalslials7) Clk /iAl|alaAIS IEpesca I tear wes |

obeses: hitecvies 3  
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Table of temperature and rainfall, week ended January 18, 1897.

[Received from Department of Agriculture, Weather Bureau.]

 

Locality.

Temperature in degrees
Fahrenheit.

Rainfall] in inches and hun-
dredths.

  

| Normal.

 

* Excess.

  

 

Atlantic Coast :
Eastport, Me.....c+seeeeees
Portland, Me...
Northfield, Vt.
Boston, MAs3......0+00
Vineyard Haven, M
Nantucket, Mass..
Woods Hole, Mass....
Block Island, R.I......
New Haven, Conn....
Albany, N. Y.....cccsceee
New Works iN. Yc.
Harrisburg,Pa.....
Philadelphia, Pa..
New Brunswick, N.
Atlantic City, N. J.......
Baltimore, Md..............
Washington, D. C.........
YNEHHUTL,, VB. s0cs..psese
Cape Henry,Va..........
Norfolk, Vaisissacs
Charlotte, N. C..

Kittyhawk, N. C..
Hatteras, N. C..
Wilmington, N.C..
Columbia,S.C........fon
Charleston, 8 Canaan
Augusta, Ga........
Savannah, Ga......... nes
Jacksonville, Fla.........
Jupiter, Fla........

Gulf States :
Atlanta, Ga ....ccsceee cose
Tampa,Fla........
Pensacola, Fla..
Mobile, Ala...........2++0++
Montgomery,Ala...... ....
Vicksburg, Miss......---++++
NewOrleans,La.......--
Shreveport, La.....
Fort Smith, Ark..
Little Rock, Ark.......
Palestine, Tex.........+.
Galveston, Tex..........
3an Antonio, Tex......

Nashville, Tenn
Chattanooga, Tenn....
iKXnoxville, Tenn ....
iouisville, Ky........
{ndianapolis, Ind....... ..

KeyWest, Fla.........- ‘Ge

|

Oorpus Christi, Tex. .....
Ohi » Valley and Tennessee:

Memphis, Tenn..........+++

 

   
   

 

   

   
  

   

    

   

seeeee|

   
Preereer rire

Cincinnati, Ohi0.....cis.0-s.cisecssesses]
Columbus, Ohio........-....
arkersburg, W. Va...
ittsburg, Pa

Lak : Region:
Oswego, N.Y
Rochester, N. Y.
Buffalo, N. Y......00.-
PEETG, Pass necscapes =>
Cleveland, Ohio...
Sandusky, Ohio...
Toledo, Ohio.......
Detroit, Mich...
Lansing, Mich........
Port Huron, Mich..
Alpena, Mich .
Sault Ste. Marie, Mich...
Marquette, Mich..
Green Bay, Wis......++ s+

 

beeen enen eee enees

 

   

   

  

  
teeeeee ceeee

 

 

* Defie’ney. Deficiency.Normal. | Excess.

 
P
s
r
e

t
e

w
i
l
e

Ma
ve 
  

  
*The figures in these columns representthe average daily departure.

  



January 29, 1897
114

Table of temperature and rain

 

 

  

 

    

  

  

  

   

    

     

  

  

  

  

  

   

  

  

   
Chicago, il

£ d.97—Continue
fall, week ended January 18, 1897 Biba hssvtiespeete Ed ee en

oo ¢ and hun-

a

: in inches an
|

:
Rainfall in 1

| Temperature in degrees
areathineaa
z pate

Locality,
Rie aie Peee

Reee
Deticiency-Normal, *Excess.

Se
|

Rae

ae

Panaera
Reet

acwce vorare

Lake Region—Continued,

|

ono

trand Haven, Mich...........
|Milwaukee, Wise

Duluth, Minn 7"Upper Mississippi Valley:St. Paul, Minn
& Crosse, Wis...Dubuque, Towa....,avenport, Towa...es Moines, lowa..,eokuk, lowa....Springfield, TilCairo, I] bapa ty

éSt. Louis, Mo...” ees dres Nobis chic.Missouri Valley:
Columbia, Mo,2: dani on tg etePringtield, Mo.. .ansas City, Mo.ichita, Kans...Oncordia, Kans....incoln, Nebr.Omaha, Nebr
ioux City, Towa.Yankton S. Dak

See eeenes

Seereeees

 
ort Angeles, Wash..,Fort Canb ash...,
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POR Brea.

[Reports received from United States consuls through the Department of State and

from other sources.]

Cholera, yellow fever, and plague as reported to the Supervising Surgeon-General United States

Marine-Hospital Service, December 29, 1896, to January 28, 1897.*

CHOLERA.

  

Placer.
Date.

Remarks.

India:
Bombay -s-occsesssvssensersess seeeeeres Dec. 8-Dec.

Cal Cuttar...ccccccroressee coreprecccrse® Nov. 14-Dec.

Mara..s-o-coesserverne reese sorere eee Nov. 21-Nov.2

Nov. 23-Dec.

Ceylon:

ColomDO...eeeseeeencerseeetere
ees | Noy. 28-Dec.

Japan:
TOKYO .-eesecceneesssees consenareeneneees Dee. 4-Dec.

 

VOKODAMAL... -.cccseeeseereeeeerteeee Dee. 4-Dec.

    

 

i igie

e

e

Ae
Brazil:
Pipsicetiree

ae Dee. 12-Jan. 2...| viet 9

Rio de Jameiro...eerree crereerer Nov. 21-Dec. 26...|..+-+ee00ea

Cuba:
:

Clardemas...sscceseresersrreer
ser stent’ Dec. 25-Jan. 16... 50 | 6

.

Cienfuegos..-seereeereers sere teree Dec. 20-Dec. 27...).-+reee | 8

Dec. 28-Jan. V7 a. |oeeeesee 2

FIADanes ccacsscesncoesvsessarneoverere’
Dec. 24-Dec. 31... 90 | 833

— oan: ee 270 | 96

Matar Za ccs seovooennsconeses snneeree” ec, 9 Dec. 28...).ceeeeees 8

ea, Des, Sedan. 2.)csaeee | 17

antago...mer
es Dec. 5-Dec. 12...) 6

wages Dec. 26-Jan. ul

Sa: Oi sikeci poorest Dec. 19-Dec. 26... 50 5

cadeMere,
. Dec. 26-Jan. 9... 65 | 6

Ecuador:

Gruayaquil....secseresessrerersere
es® Dec. 18-Dec. 25...)..+-r++++ | 9

Hayti:
|

Port AU PYLiNCe «--seoreerersrerere POC TA vcovasantersnsess| aessesemrieeersnicg Yellow fever epidemic.

Pie

a

Nem es

A

e

a

e

e

 

 

 

g

e

O

e

st

This is the number of deaths offi-

| cially reported. The United

States consul estimates the num-

ber of deaths for the same period

 

| at 2,648.

China:
| | |

eneLie aVRasanestnae eee Dec. 13-Dec. 29..-)----+-+ wevesssoul A few cases.

pan:

|

Formosa........-ssccrenensrensee
seen Dee. 4-Dec. weioahu| 15 |

Deer

* For t d yellow fever, as reported to the Supervising Surgeon-General United

=SO
nanviee December26, 1895-December29, 1896, see Pous.ic HBALTH REPORTS,

ol. XII, No. 1.
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Cholera and plague.
en des Kaiserlichen Gesunq-{Translated in this Bureau from the ‘‘ Veréffentlichung 1, 1896.]

?heitsamtes,”’ Berlin, December 23 and 3

CHOLERA. :

ber 7British InDIA—Calcutta.—From October 25 ooieante there
were 7 deaths from cholera; from November8 to 21,

PLAGUE.

the daily number ofB 5 pes j advices, ee :
RITISH INDIA.—According to recent crease or diminutionen and deaths reported is from 10 to 20. No inof the epidemic is observed.JAPAN.—In North Formosa, from October 28 = pesteraa» Cases and 24 deaths were reported. Of these, the & eroccurred in the capital city, Taipehfu.

Current quarantine measures.

(Translated in this Bureau from the ‘‘ Veréffentlichungen eaeLn Gesundheit-
samtes,’’ Berlin, December 23 and 31, 1896.

PERSIA.—Advices of November 14 state that aeeobserva-tion is prescribed at South Persian ports for all Seve : ae
counting from the date of departure from the last Indian ehi at which
the vessel may have touched, and for suspected vessels isola pr ofthesick on an island, and five days’ quarantine in addition to the eight
days’ quarantine of observation. : ‘ :Eeypr.—According to advices of December 4 the international Sani-
tary council has ordered that in the case of clean vesselsee from
Bombay and passing through the Suez Canal, the er ion pre-
scribed by article 1 of the regulations against plague shall be replaced
by the sealing of such portions of the vessel as contain So-called
Susceptible wares. These compartments of the said vessels shall
remain sealed so long as the vessels remain in Egyptian waters. ;
JAPAN.—-By orderof the Government, dated November 24, quarantineof observation is ordered for vessels arriving from Formosa and the

Pescadores Islands.

YELLOW FEVER.

PoRTUGAL.—By ublic proclamation of the ministry the port ofBahia is declared sietecbed and all other ports of the province of thatname are declared suspect.
DANISH ANTILLES,According to advices of December 18 five days’quarantine is declared for all vessels arriving from Port au Prince, inthe island of Haiti.

SMALLPOX.

DANISH ANTILLES.—According to advices ofDecember18 quarantineof observation is ordered for all vessels arriving from ports of Haitiother than Port au Prince.  
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BRAZIL.

Sanitary reportfrom Rio de Janeiro.

RIO DE JANEIRO, December 28, 1896.

Srr: I have the honor to transmit report for the week ended Decem-
ber 26, 1896 :
There were 4 deaths from accesso pernicioso, a. decrease of 18 ; 5 from

yellow fever, an increase of 4; 1 from smallpox, the same as in the
foregoing week ; 1 from beriberi, a decrease of 7 ; 2 from enteric fever,
a decrease of 1; 47 from tuberculosis, a decrease of 10; none from
measles, 2 in the foregoing week, and 275 from all causes, a decrease
of 34.
This is an excellent showing for the end of December, with the high

temperature prevailing, and should we have rain soon the season prom-
ises well.
Smallpox may be considered as extinct in the interior, though a few

sporadic cases occur.

Since last report the following-named ships have been visited, or
received bills of health from this office: December 21, steamship
Capua, German, for New York. December 22, steamship Endeavour,
British, for Galveston, Tex., and steamship Zucina, British, for New
Orleans, La. December 23, steamship Rosse, British, for New York,
N. Y.; bark Berwickshire, British, for New York, N. Y., and bark
Antwerp, Norwegian, for Pascagoula, Miss. December 24, steamship
Eastern Prince, British, for New York, N. Y., and bark Harl Derby,
British, for New York, N. Y. December 28, bark Antioch, American,
for Barbados, West Indies.

Respectfully, yours, R. CLEARY, M.D.,
Sanitary Inspector, U. S. M. H. 8.

CUBA.

Smallpox and yellow fever in Cuban seaports.

Under date of January 19 the United States consul at Cardenas

reports that during the week ended January 16 there wasin that city 1
death from yellow fever.

Under date of January 16 the United States sanitary inspector at

Santiago reports that during the week ended January 16 there were 5
deaths from yellow fever.

The United States sanitary inspector at Habana reports 80 new cases

and 29 deaths from yellow fever and 110 deaths from smallpox during
the week ended January 21.

Underdate of January 22 the United States consul at Matanzas reports
9 deaths from yellow fever during the 2 weeks ended January 20.

SANTIAGO DE CUBA, January 16, 1897.

Sir: I have the honor of submitting the following report on the sani-
tary condition of Santiago de Cuba for the week ended January 16:

Seventy-one deaths have been reported, of which 5 were from yellow
fever, 2 from smallpox, 4 from dysentery, 3 from pernicious fever, 6
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from tuberculosis, 2 from remittent fever, 8 from diarrhea, and the rest

from commondiseases of noncontagious character. ; : ,

There are some new cases of smallpox and I am afraid theepidemic

will visit us again, as no precautions are taken now against this terrible

malady. Vaccination has been done away with completely. .

Yellow feverstill prevails among the military element of our popula-

tion, and as new menconstantly arrive, there is always ready material

for the insatiable disease. Bae

Dysentery is very common amongstthe poorer classes, while diarrhea

has taken hold of the infantile population. Malarial fevers of bad

character abound, the remittent fever being the most prevalent.

Respectfully, yours, H. S. CaMINERO, M. D.,

Sanitary Inspector, U. S. M. H. 8.

HABANA, CuBA, January 23, 1897,

Sir: Bythe following mortuary report, which I have the honorof
forwarding you on this date, it will be seen that smallpox and yellow
fever have diminished somewhat, though theyarestill active epidemics.
As a considerable portion of the Spanish armyis moving east fromhere,
there will naturally be fewer cases of yellow fever in the military hos-
pitalsin and around thiscity. If vaccinationis actually being practiced
to the extent reported, we shall soon have a marked diminution of
smallpox.

Mortuary report.—During the week ended January 21 there were 318
deaths in all in this city, 29 of which were caused by yellow fever, with
80 new cases approximately ; 110 were caused by smallpox, with approx-
imately 1,010 new cases ; 16 were caused by enteric fever, 8 by so-called
pernicious fever, 7 by paludal fever, 14 by dysentery, 19 by enteritis,
: by diphtheria, 1 by the grippe, 7 by pneumonia, and 39 by tubercu-
osis.
All of the 29 deaths from yellow fever during the week were among

Spanish soldiers in the military hospitals, and 1 of the deaths from
smallpox. The remaining 109 deaths from smallpox occurred among
civilians, and in every part ofthe city.

Veryrespectfully, your obedient servant,
D. M. BURGESS,

Sanitary Inspector, U. 8S. M. H. S.

Relative to precautions against introduction of infectious disease from
Habana.

HABANA, CuBA, January 18, 1897.
Str: In answer to your communication of the 8th instant, request-

ing a statement as to whether the same steps to protect the country
from the introduction of yellow fever and smallpox, taken during the
past quarantine season,arestill in force, I would reply that they are, in
reference to smallpox, aud possibly with even more rigor ; with refer-
ence to yellow fever, the inspection of passengers and baggage, and
labeling the latter, is performed for Florida ports, and the same steps
are still taken in regard to New York, as requested: by the health
officer.

Veryrespectfully, D. M. BURGESS,
Sanitary Inspector, U. 8S. M. H. 8.

©
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GERMANY,

Report on tetanus antitowin.

FRANKFORT, November 16, 1896.

One byone the diseases which have hitherto defied the skill of physicians are yielding
to the persistent attack of modernscience. Since the successful treatment of diphtheria
by subcutaneous injections of antitoxic serum was demonstrated—hardly three years
ago—it has been confidently predicted that sooneror later all diseases which result from

the action of a poison secreted in the blood bya special and characteristic bacillus would
be conquered by similar means.

From the evidence nowpresented it would appear that tetanus, one of the most sin-
ister and stubborn of human maladies, if not already conquered, is in a fair way to be
successfully overcome. In the Deutsche Medicinische Wochenschrift (Berlin) for October
23 appears a joint announcement by Prof. Dr. von Behring, of diphtheria-antitoxin
fame, and Professor Knorr, of Marburg, describing the qualities and best methods of
using the new tetanus antitoxin, which is now prepared under Government supervision
as a commercial product by the Farbwerke at Hoechst-on-Main, and offered for use by
medical practitioners under the same conditions as diphtheria antitoxin from the same

source.
Tetanus, as is well known, is an exceedingly painful and hitherto usually fatal dis-

ease caused by blood poisoning, generally the result of a wound. It is believed by
physicians to be caused by the introduction into the system of a minute organism which
rises from the groundin certainlocalities, so that the prevalenceof tetanus varies greatly
even in different districts of the same country. At all events, the disease has its char-
acteristic microbe, which has been recognized, isolated, described, and reproduced by
artificial culture. Thedistinctive symptomoftetanusis a persistent spasm of the vol-
untary muscles, aggravated bylight, noise, or other disturbing influence to which the
patient may be subjected. These spasms mayaffect any muscularportion ofthe body,
but when, as is often the case, the maxillary muscles are principally attacked, the
resulting malady is knownas lockjaw.
The tetanus antitoxin described by Professor Behring and Dr. Knorr is similar in

nature, action, and in the methodsof its preparation to the antitoxin of diphtheria. It
is prepared and put up for use in two forms, viz, as a dry powder, which is usedfor the
treatment of developed cases of tetanus in men and animals, and as a liquid solution,
which is employed for prophylactic purposes. Its strength or degree ofefficiency is
measured, like that of antidiphtheritic serum, by antitoxic units. The dry antitoxin
is designated as a hundredfold normal antitoxin—thatis, 1 gram of the preparation con-
tains 100 units of antitoxic power ; in other words,is sufficient to neutralize 100 grams
of the normal poison of tetanus. It is put up for commercein vials containing 5 grams

each, and the contents of one such vial are theoretically sufficient for the cure of a
developed case of tetanus. It is dissolved in 50 cubic centimeters of sterilized water at
a temperature of 40° C. and injected hypodermically at a single dose. In the treatment
of horses, the injection is made into a vein, by which the full action of the antitoxinis
accelerated by about twenty-four hours, and this method of injection may even be
employed with human patients in very severe cases or where the treatment is com-
menced at a late and perilous stage of the disease. To insure favorable results, the
injection should be made,if possible, within thirty-six hours after the presence of tetanus
is definitely indicated. The liquid solution is protected from contamination by germs
in the atmosphere by a small admixture of phenol. The dry preparation, on the other
hand, requires no such antiseptic while in that form, but when dissolved in waterit
becomes subject to deterioration, which may be prevented by the addition of 1 per cent
of chloroform.
The tetanus solution is of fivefold strength, that is, 1 gram of the liquid containsfive

antitoxie units, and in this form it is put upin sealed 5-gram vials. In presence of
wounds which give reason to fear lockjawor other form of tetanus, a small subcutaneous
injection of the solution is made, the quantity used being proportionate to the condition
of the patient and the time that has elapsed since the injury was received. Inall cases,
the wound should be antiseptically treated, so as to prevent as far as possible the further
generation of poison in the blood.

Tetanusis a disease of seldom occurrence in this section of Germany, and opportuni-
ties to test the remedyin actual practice are comparatively rare. One such case has been
recently treated at the Hospital of the Holy Spirit, in Frankfort, the record of whichis
officially and minutely given.
On the 19th of Septemberlast, a coppersmith (L. M.), 25 years of age and resident in
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: DBins and stiffness ai orough wetting severe pains 1s appearedtiefeonaruaaes UhPannerdst .ual pees by a physician, who kept thete+ aoeop,ontshhg 1 and salicylate of soda. The symptomsof tetanus eee ‘that on em :sheho na ht of the 29th of September became so marked andvio

S

aaee reveslele aepons the atient wastransferred to the hospital. A careful aae ht in outward ont oiwr or scien under the right ear, then nearly healed, andso sl ae to the hospi Soaance that it had passed almost unnoticed. Atthe time of sir to theleft, theDtatient was growing rapidly worse. The chin was —— especially the bacRios backward and immovable, and the muscles of the body, m an: : 7 a dark roo

abdomen, were hard and tensely drawn. The patient was isolated intreated with subcutaneous injections j;ahtest“of The sligof morphine, which gave no singe‘ om darken’" ‘ie
noise or disturbance, such as the entrance of the physician  terex: connie oeroom, induced severe Spasms, and the condition of the su clonged spasm © See
steadily worse. At 4 o’clock in the afternoon of October 1 - Sean and half a ae
severity left no further doubt of a fully developed case 0 a tama of water;
later 5 grams of the hundred-unit antitoxin, dissolved in ginjected hypodermically at three places on the breast.During the e ved,pl t was observll +

vening of the same day, a slight but definiteTeg and 0 ape
andthis continued throughout the following day, thespasms this condition ieae
duration than before the antitoxin had been administered. toms gradually retu ca

i 3d to the 6th of October, when the acute symp lose of 4 grams 0 ning
k in the evening became so severe that a second¢ 08 the next oo Jwas administered ag before, with the result thatat. and from aag€gan to relax, the Spasms becamelighter and less aetober, sixteen G2)

time improvement was so rapid and sustained that on the 23d of C
after the second injection of an

‘ wn: at his 9titoxin, the patient was convalescent, and,request, was discharged from the hospital.This, in the inive case,
We eee

i couclust
pinionof the physicians in charge, was a typical and

whichlife could not have been qd iD
. own, ersaved by any other treatmentReand greatly

Which the course of the disease might unquestionably have beenarreshortened had the antitoxin b ‘nal treat”edicalcen used when the patient first came under m da fully
ment instead of ten days later, when ¢developed tetanus,

f+. value 9i
a etic v4 in

It is, of course, too soon to estimate the exact prophylactic os me Uyservations
the new remedy. That can only be determined by a long series
actual practice, which will be m jsease° ity of the diseay”ade as rapidly as the comparative ain both in this
itself will permit, Thus far the antitoxin has been usedafrom these
country andin France, with horses, cattle, guinea pigs, mice, etc.,
and the hospital cage above described, theous result. The

safari
ails no injUindications are that its use entails ctioRantitoxin jand control at ¢

placed within re

the muscles

anacute ¢he case had become one of

18 prepared with exhe imperial tes
oid inspetreme care, subjected to rigid

ach of bh
is; ry ouarantyting laboratory at Steglitz, and coeeusaeeacteriologists and medicalrasee H. Mason;

eral.
United States Consul- Gen

INDIA,

. bay.
Report on the prevalence of bubonic fever (plague) in Bon

96.
BomBay, December24, 18Sir: The exodus of nati : ess; businesves from the city still continues and

1n the native townis almost at a standstill:
764.. 821, 450

Population last censusOptiwesgglings roar atttasecceareeeeneenencennnneanette ie 470

Total numberof deaths for Corresponding week TPBE FEA)... cn cne pecnon“te aie
Mean number of deaths per week 000 Het causes, previous five years ner 50" 397

Present population (estimated 250,000 have PONEeleaeamae ee

Proportionate number of deaths based on number for previous five years. Tag 416
seers 2

Total number of deaths reported for week ended December 22, 1896.. aden ie

Deduct, as above, for Average previous TAINocNacaeay sal wish 089
Numberof deaths last week that may be attributed to plague oee™

mp Cae ETTea eeeeee
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Estimated average num

December 22, 1896.--++2-+:**""°seine
hoganeine

m 155

Total number of deaths from plague officially reported for last WERiSales 226

Average per day officiallyPReekesa eperent are meneame TINEaa
eeeS 39

S. COMFORT,
United States Consul.

JAPAN.

Reportof the prevalence of infectious diseases.

Yoxouama, December 30, 1896.

lose herewith my regular report on

Str: I have the honor to ince
ber 13 to December 29,

infectious diseases in Japan for period Decem

inclusive.
; oe eee

In view of the great prevalence, wide distribution, and malignant

type of the smallpox now epidemic, I have, after consultation with the

-al, considered it necessary to enforce disin-

United States consul-gener
with regard to all steerage passengers

fection, aS well as vaccination, |

from or through infected districts, the passport system of Japan ena-

bling me to determine, with certainty, the last residence of the applicant

for passage.

I may add that IT have undoubtedl
y correct information of the recent

occurrence of a few cases of plague in Hongkong after a s eaieae

interval of freedom from this disease.

Lam, sir, very respectfully, your obedient servant,

;
SpuART ELDRIDGE, M. D.,

Sanitary Inspector, U.S. M. HS.

11
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[Inclosure.]

1896.ember 29’
Report of infectious diseases in Japan from December 13 to Dec

| smallpox-Cholera. Dysentery.
Locality,
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Smallpox epidemic in Hiogo.

1896:Hioco, JAPAN, DoTSir: Confirming my cableoy
t ultimo, an n

stam of the 21st ult obo), 2. 36,

Prevalence of. Small i i i t Hiogo (K red

dispatch to fh Pox in epidemic form a g mbe e
ite Wag daet OF State of the game date, that since Ue

confirming saiq cablegram, I have the honor to reportthe disease j i : been 1, ities: IM epidemic form there have | autho ahich 652 have resulted fatally. Theoe a‘ = Nl under control. fesn 0X proNe onthe deere dI take ple 2 ee
the belief that the authorities willbeableeefature ¢ nativ

18 compulsory, and a large §
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ed in vaccinating the Japanese in the i

different subdivisions ofthe separao

to be, sir, your obedient servant,
Jas. F. CONNELLY,

United States Consul.

physicians are employ

city and throughout the

T have the honor

Hon. ASSISTANT SECRETARY OF STATE.

STATISTICAL REPORTS.

3—Newcastle.—Month of November,

AUSTRALIA—New
South Wale

Total deaths, 22. No deaths

1896. Estimated population, 15,331.

from contagious diseases.

Sydney.—Month of November, 1896. Estimated population, 408,500.

Total deaths, 448, including enteric fever, 6, and diphtheria, 5.

BAaAHAMAS—Dunmore
Town.—Lwo weeks ended January 15, 1897.

Estimated population, 1,472. Total deaths, 2. No deaths from con-

tagious diseases.

Governors Harb
y 16, 1897. One death.

or.—I'wo weeks ended Januar

No death from contagious disease.

Green Turtle Cay—Abaco.—T
wo weeks ended December 31, 1896.

Estimated population, 3,900. No deaths.

Inagua.—Mont
h of December, 1896. Estimated population, 1,200.

No deaths. ed January 8, 1897. Estimated popula-

BreRMUDA.—
Iwo weeks end

tion, 15,013. Total deaths, 3. No deaths from contagious diseases.

Cupa—Manzanil
lo.—Four weeks ended December 31, 1896. Esti-

mated population, 14,000. Total deaths, 88, including typhus fever,

5, and enteric fever, 13.

FrANcE—Nantes. _—Month
of December, 1896. Estimated population,

125,757. Total deaths, 262, including diphtheria, 2, and’ measles 2.

St. Etienne.—Tw0
weeks ended January 5, 1897. Estimated popula-

tion, 135,784. Total dea ing enteric fever, 1, and scarlet

fever, 1.
GREAT BRITAIN

great towns of Englan

correspond to an annu

lation, which is estimate

in Liverpool, viz, 93.6, al

London.—One
thousandfive

during the week, sneluding measles, 1 3

71; whooping cough, 31; enteric fever, 9, and diarrhea and dysentery,

11. The deaths from all causes correspond to an annual rate of 18.5 a

thousand. In greater London
2,064 deaths were registered, correspond-

ing to an annual rate of 17.1 4 thousand of the population. In the

“outer ring’”’ the deaths included 14 from diphtheria, 8 from measles,

13 from whooping
cough, and 5 from scarlet fever.

Treland.—The average 9”
esented by the deaths

ths, 119, includ

i. Wales.—The deaths registered in 33

—England a

d and Wales during the week ended January 9

19.4 a thousand of the aggregate popu-

d at 10,992,524 The highest rate was recorded

Croydon, viz, 10.8 a thousand.

d the lowest in

hundred and eighty deaths we
re registered

2; scarlet fever, 21; diphtheria,

nual death rate repr
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; incipal tow?
registered during the week ended January 9 in the ealowestdistricts of Ireland was 29.6 a thousand of the popula bene viz,rate was recorded in Tralee, viz, 5.6, and the highest in re registered,52.5 a thousand. In Dublin and suburbs 236 deaths ae 19; 4 fromincluding scarlet fever, 4; measles, 9; whooping cough,enteric fever, and 1 from typhus. ee during the weekScotland.—The deaths registered in 8 principal towns thousand of theended January 9, correspond to an annual rate of 22.8 a + mortality Waspopulation, which is estimated at 1,549,907. The lowes th, viz, 32.4recorded in Aberdeen, viz, 18.4, and the highest in ak a all causesthousand. The aggregate number of deaths registered fro

and‘ : ‘ sles, 45,
was 680, including scarlet fever, 10; diphtheria, 3; measles,whooping cough, 20.
NORFOLK ISLAND,—M ; opula-onth of November, 1896. Estimated Ption, 858. Two deaths, including 1 from whooping ae retimatedSr. HELENA.—Three weeks ended December 19, ei anal diseases.population, 3,600. Tota] deaths, 3. No deaths from con ag
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ITY TABLE, FOREIGN CITIES.
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